Introduction: 64 multislice CT angiography is a recently introduced imaging technique, increasingly being used as a tool to show the coronary arteries in three-dimensional visualization. One of the advantages of this method is the ability to estimate the degree of calcifi cation of atheromatous plaques via coronary calcium score calculation, which correlates with the severity score of ateromatous systemic burden. The aim of this study was to evaluate the relationship between the severity of coronary calcifi cation, expressed by calcium score, and the left ventricular ejection fraction (LVEF). Material and methods: This retrospective study included 81 patients with symptoms of angina and ECG modifi cations (at rest or during exercise). Echocardiography and 64 multislice CT angiography were performed in all patients to assess the LVEF and Ca scoring. Results: Calcium score was lower than 100 in 62 patients (50.22%), between 100 and 400 in 11 patients (8.91%), and higher than 400 in 8 patients (6.48%). Mean LVEF was 53.52%, 17 patients having an LVEF of less than 50%. In patients with calcium score less than 100, the corresponding ejection fraction was normal: 55.29%, while in coronary arteries with extensive calcifi cations (calcium score > 400), the LVEF was signifi cantly lower, 50.5% (p = 0.004). Conclusions: High Calcium score is positively correlated with LVEF reduction, and a high value for calcium score indicates an increased probability of reduced left ventricular ejection fraction. 
Introduction
Multislice 64 CT angiography is a recently introduced imaging technique, being used increasingly as a tool to show the coronary arteries in three-dimensional visualization. Th e method provides high defi nition images based on 2D and 3D image reconstructions, extremely useful for assessment of coronary artery disease, similar with those obtained by coronary angiography, but in a noninvasive way, in the same time allowing identifi cation and characterization of both calcifi ed and non-calcifi ed coronary atherosclerotic plaques, with high sensitivity and specifi city [1, 2] .
One of the advantages of this method is the ability to estimate the degree of calcifi cation of atheromatous plaques via coronary calcium score calculation, which correlates with the severity score of atheromatous systemic burden. Calcium scoring is a newly introduced application of Cardiac CT, serving as an indirect marker of coronary artery atherosclerotic load. Th e coronary artery calcium score, usually calculated using the Agatston method and expressed in Agatston units, represents a summation of all calcifi cation accumulated in the lesions of the coronary arteries and has been demonstrated in several trials to represent a strong predictor of future cardiovascular events.
A high value of coronary calcium score has a powerful diagnostic value even before the fi rst symptoms or signs of cardiac ischemia develop. It has been shown that coronary calcium is detectable in the vast majority of patients with acute coronary syndromes, and the amount of calcium in these patients is higher than in non-ACS population [3, 4] .
According to standard classifi cations, the patient's calcium score is correlated with the probability of coronary artery disease (Table I) . From a clinical perspective, current guidelines suggest that a low (or zero) score is associated with a low prevalence of coronary artery ischemia and low cardiac event rates over the next 5 years, while higher calcium scores are associated with higher rates of events [5] .
It is well-known that a signifi cant obstructive coronary artery disease is in many cases associated with a decrease in left ventricular function.
Th e aim of this study was to evaluate the relationship between the severity of coronary calcifi cation, expressed by calcium score, and the left ventricular ejection fraction (LVEF).
Material and methods
Th is retrospective study included 81 patients with symptoms of angina and ECG modifi cations (at rest or during exercise). Echocardiography and 64 multislice CT angiogCorrespondence to: Theodora Benedek E-mail: hintea_teodora@yahoo.com raphy were performed in all patients to assess the LVEF and Ca scoring.
Th e two-dimensional echocardiography was performed using the equipment Siemens-Acuson X 300. Standard Mmode, 2D images and Doppler and colour-Doppler data were acquired from the parasternal and apical views (4-, 2-, and 3-chamber). Left Ventricular diameters, and enddiastolic thickness of the interventricular septum and the posterior wall were measured on the parasternal long-axis M-mode recordings. Left Ventricular end-systolic and enddiastolic volumes were assessed and LVEF was calculated from the apical 4-and 2-chamber views using the Simpson's rule, and expressed as a percentage. An LV ejection fraction higher than 55% was considered normal, an LV ejection fraction between 50 and 55% was considered intermediary, while an LV ejection fraction lower than 50% was considered reduced.
In all cases electrocardiographically (ECG) -gated multislice cardiac CT was performed using the equipment Somatom Sensation multislice 64 (Siemens) with the following scanning parameters: tube current 150 mAs, retrospective gating ECG synchronization, estimated radiation exposure 1.7 ± 0.8 mSv. Th e extent of calcium in the coronary arteries was assessed during the precontrast scans taken at the start of imaging. Results were obtained rapidly -the CT scan takes about 20 seconds. However, extra time, approximately 5 minutes was needed to evaluate the results. We classifi ed the coronary calcium scores into 3 categories (<100, 100-400, and >400). Th e following parameters were calculated by the Syngo CT software, based on separation and modifi cation of lesions within a defi ned volume (depth in mm) or on 2D-slices: area (in mm 2 ), peak density (in Hounsfi eld Units), volume (in mm 3 ), calcium mass (mg Calcium Hydroxyapatite), and score (Agatston method).
Th e calcium scoring was calculated, which represents the content of calcium in the 3 coronary arteries (RCA, LAD, CX) and left main trunk, obtained by addition of calcium content in all the segments of the coronary tree ( Figure 1) .
Statistical analysis was performed using Graph InStat Pad softwares. Continuous values are expressed as the mean and standard deviation, and statistical signifi cance was determined using the Mann-Whitney test. Statistical signifi cance was considered for a p value <0.05, and all p values were 2-sided.
Results
Th e study group consisted of 81 patients (35 men and 46 women; the average age was 59.6 years) who were referred for two-dimensional echocardiography and 64 multislice CT angiography in the same day because of clinically suspected coronary artery disease.
Calcium score was lower than 100 in 62 patients (50.22%), between 100 and 400 in 11 patients (8.91%), and higher than 400 in 8 patients (6.48%) (Figure 2 ). Regarding the echocardiographic characteristics, the mean LVEF was 53.52%, 17 patients having an LVEF of less than 50%.
In patients with calcium score less than 100, the corresponding ejection fraction was normal: 55.29%, while in coronary arteries with extensive calcifi cations (calcium score >400), the LVEF was signifi cantly lower, 50.5% (p = 0.004) (Figure 3 ).
Discussion
Th e most recent generations of multislice CT with the ability to acquire 64 slices simultaneously allow relatively robust morphological and functional imaging of the heart, enabling quantifi cation of coronary artery stenosis and plaque Fig. 1 . Analysis of coronary artery calcifi cation and presence of calcium in the coronary arteries burden, thus helping us to appreciate the indication for revascularization and select the proper method for it [6, 7] . Computed tomography calcium scoring is a safe, rapid and new non-invasive method and screening tool for detecting calcium in the coronary arteries. Th e Agatston Score usually serves for CT quantifi cation of the exact amount of coronary calcium accumulation, on the basis of the area and the CT density of calcifi ed lesions [8] . Clinically, coronary calcium scoring can be used as a predictor of future cardiovascular events, as demonstrated in several international trials, independently of standard risk factors, and enhance Framingham risk stratifi cation categories. Th e American Heart Association has given the Coronary Artery Calcium Scoring a level II recommendation for patients who have an intermediate risk for heart disease. It can be used for a more accurate classifi cation of patients according to their coronary risk in order to establish the most appropriate management for each case [9, 10] .
However, our study indicates that there is a strong correlation between increase in coronary calcium score and decrease of Left ventricular function in patients with coronary artery disease. We found a signifi cantly lower left ventricular ejection fraction in patients with a coronary calcium score higher than 400 as compared with the ejection fraction of patients with coronary calcium score less than 100, two standard thresholds for defi ning the severity of calcium accumulation within the coronary arteries.
We showed that coronary calcium score calculated with multislice computed tomography is increased in patients with low ejection fraction, representing a marker of high cardiovascular risk.
Th erefore the coronary calcium score, easily to be determined via a noninvasive approach, could serve as a routine test to asses the potential impact of the coronary artery disease on the left ventricular function and therefore estimate the probability of underlying severe coronary artery lesions in patients with decrease left ventricular function.
Conclusions
High Calcium score is positively correlated with LVEF reduction, and a high value for calcium score indicates an increased probability of reduced left ventricular ejection fraction. 
